
(19) RU (11) 



2 199 574 (3) CI 

(51) mrk7 c 1Q L 1/00j C 10 M 171/00, C 
07 C 9/22, G 01 N 33/00 



POCCMfiCKOE AFEHTCTBO 
HO nATEHTAM M TOBAPHbIM 3HAKAM 



< 12 > Oni/ICAHME H30EPETEHH53 K flATEHTY POCCMfiCKOl/i OEflEPAU HM 



CO 



(21), (22)3aflBKa: 2001115643/04, 06.06.2001 

(24) Rata Hanana AetfcTBMH naTeHTa: 06.06.2001 

(46) flaia nyGjiMKaLjHH: 27.02.2003 

(56) Ccwjikm: JlEfiCTEP Jl„ ByWTAUJ n. Xmmmh b 
KpMMMHanMCjrviKe. - M.: Mwp, 1990, c.181-280. 
RU 2131603 C1, 10.06.1999. RU 2109796 C1 f 
27.04.1998. RU 2100411 C1, 27.12.1997. SU 
1325057 A1. 23.07.1987. SU 1219639 A1, 
23.08.1996. SU 191509 A. 14.03.1967. SU 
642280 A, 15.01.1979. DE 4224301 A, 
27.01.1994. EP 0201368 A1, 12.11.1986. WO 
96/22343 A1, 25.07.1996. 

(98) AApec Ann nepenncKn: 

634021, r.ToMCK-21, np. AicaAeMMHecKMM, 3, 
MXH CO PAH, HUO 



(71) 3aflBMTexib: 

HHcrvrryT xmmmm Hecfmi CO PAH 

(72) H3o6peTaT&nb: Hexopoiuea C.B., 
Py6aHMK C.H., HexopoiueB B.n., TypoB \OT\. 

(73) naTeHToo6/iaAaTenb: 

HHCTMTyT XMMUM HecJ)TM CO PAH 



o 

to 
o> 
<J> 



(54) XHMMMECKI/lfi MAPKEP 

(57) PecfrepaT. 

HaoSpeTeHne othocmtch k Hec^TexuMnn, 

KOHKpeTHO K COeAHHGHMflM, MCnOflb3yiOU4MMCfl 
Anfl CKpblTOfl MapKkipOBKH Beii^GCTB, 

MaTepnanoa, n3Aejinfl, m mo>kgt 6bJTb 
npuMeHeHO npM npoBefleHHn pasnnMHoro Tuna 
3KcnepTM3 b ToproBwx n npoMbiiuneHHbix 
npeAnpHATMflx. OcymecTBnflJOT BBepjanvie 
H-anKaHOB C16-C26 hx civiecefl 

HenocpeACTBeHHO 8 cocTaB MapKVipyeMbix 
BemecTB (xuMMMecKMe BeiuecTBa urm nx CMecu, 
AM3e/ibHoe ToruinBO, KepocHH, napa4)MHbi 
pasnwMHbix MapoK, Ba3ennHbi, 

aHTMKOpp03MOHHbie COCTaBW, KOCMeTMHeCKVie 

hjih neKapcTBeHHbie npenapaTw n t.a) win 
npuroTOBJieHne KOMno3Mi4Mfl, coAep>KamMX 



XMMUMeCKMM MapKep, KOTOpbie HaHOCflTCfl Ha 

ynaKOBKy n3Aennfi, bboahtch b xneeBbie 
cocTaBbi h AP- cocTaBHbie MacTM H3AenM«. 
flocTuraeTCfl noBbiweHwe sctxfceKTMBHOCTW 

MapKVipOBKM M HA6HTM4>HKai4HH. 2 MJ1. 
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(54) CHEMICAL MARKER 

(57) Abstract: 

FIELD: identification of commercial 
products. SUBSTANCE: invention relates to 
compounds used for hidden marking of 
substances, materials, and articles that can 
be applied when performing various-type 
expertises at commercial and industrial 
enterprises. For that aim, C16-C26-n- 
alkanes, individually or as mixtures, are 
introduced directly into substances to be 
marked (chemicals, diesel fuel, kerosene, 
paraffins, Vaselines, anticorrosive 

compositions, cosmetic and therapeutic 
preparations, etc.) or chemical 
marker-containing compositions are prepared 
and put on product packaging or are 



introduced into adhesive formulations or 
other constituents of products. EFFECT: 
increased efficiency of marking and 
identification. 2 dwg, 4 ex 
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H3o6peTeHne othoomtch k wecfyrexMMMM, 

KOHKpeTHO K COeAHHeHMflM, HCnOJlb3yHDmHMCfl 
AHfl CKpUTOfl MapKMDOBKM BeiljeCTB, 

MaTepuaroB, mRenuft, m MoweT 6biTb 
npuMeHeHO npH npoBeAeHMM pa3JiMHHoro ™na 

3KCnepTM3 B TOprOBbJX M npOMblUJJieHHblX 

npeflnpuflTuflx. 

H3BecTHo npiiMeHeHne cnei^nanbHbix 
coeAMHeHMf^, Mcnorib3yK>iHMXcfl Ann cKpbJToR 
MapKupoBKM BemecTB, MaTepna/iOB m M3Aennfi c 
Uejibio mx MAeHTHcfci/iKanHH, onpeAeneHun nyTed 
mx pacnpocrpaHeHMH Ha pbiHKe, ycTaHoarteHMH 
MecTa mx M3roToaneHMn m noATBe p>ka©h m a 

CfcaKTa KOHTaKTHOrO B3aMMOAe«CTBMfl [MMTpMMeB 

B.C. KpMMMHanMCTMMecKan 3KcnepTM3a 
MaTepnanoB, BemecTB m M3Ae/iMM\ H3A- 
CapaTOBCKoro yHMBepcMTBTa, 1980, c. 9-90.]. 
B KanecTBe XMMMHecKoro MapKepa Mcnonb3yK)T 
>KMAKyio KpacKy, KOTopaa MMeeT b bmammom" 
o6nacTM cneicrpa xapaicrepHbie nonocw 
nornou^eHMfl [fleflCTHep Jl., ByfiTauj n. Xmmmh b 
KpMMUHariMCTMKe. M.. Mnp. 1990, c. 181-280] . 
KpacKa coAep>KMT cfenyopecMMH, nepHHOBbie 
KpacMTenn, Benoqbopbi pa3/iMMHbix MapoK, 
npoM3BOAHbie KyMapMHa mjim 

1 ,3,5-TpMcf»eHMnnnpa3onMHa [denaHOB B.H. 
BBefleHwe b xmmhko m TexHonomio opraHMHecKWX 
KpacMTenefi. M., Xmmmh, 1984, c. 546-551] . 
KpacKa cfcacyeTCH b cneuManbHbie naKeTbi M3 
TOHKoro CMHTeTMMecKoro MaTepMana, Koropbie 
nocne pa3pbiBa ocTaB/inioT cneAbi KpacKM Ha 
BemecTsax, wiarepManax m M3AenMflx. 
3KcnepTM3a TaKMX m a p km po Ba h h bix M3AenMfl 
no3Bo/ineT ooocHOBaTb 3aKnioHeHMe no 
m HTepecy to ll^m m BonpocaM. 

HeAOCTaTKaMM M3BeCTHOrO XMMMHecKoro 

MapKepa ABnatOTCfl B03Mo>KHOCTb ero yAaneHMfl 
c MarepnanoB m usAennPi pacTBOpOM cormHOfi 
KMCHOTbl MJIM opraHMMecKMMM pacTBopMTenflMM 
[CTenaHOB B. H. BBeAeHMe b xmmmic m 
TexHonorviK) opraHMMecKMx KpacMTenefl. M. , 
Xmmma, 1984, c. 546-551], HeB03MO>KHOCTb 
nonyneHkm 0AH03HaMHbix bwboaob no 
pe3yribTaTaM aHanM3a, t.k. MHorvie 
opraHvmecKMe BemecTBa xapaKrepM3ytoTCfl 
coocTBeHHO^ ntoMMHecueHijMetf, HanpMMep 
napacf)MH, Ba3e/iMHOBoe Macno, cocHOBaa 
CMO/ia, MMHepa/ibHbie Macna, KaHMqbonb, 6MTyM 
m t.A-, mto cyiAecTBeHHO ocno>KHfleT 
MAeHTMct)MKauMio BBeAeHHoro MapKepa 
[nuriMneHKO A.T., riflTHMi^KMR H.B. 
AHajiMTMMecKaw xmmma, t. 1. M., Xmmma, 1990, 
c. 352-363]. 

3aAaMa M3o6peTeHMfl - noBUiueHMe 

34)C})eKTMBHOCTM MapKMDOBKM M MASHTMC^MKai^MH 

BBeAeHHbix coeAMHeHMi^ sa cneT npuMeHeH^m 
H-a/iKaHOB Ci6-C 2 6 htm mx CMecefi b KanecTBe 
XMMUMecKoro MapKepa npM CKpbiTOM" MapKMpoBKe 
BemecTB, MaTepwanoB m M3AennM. 

TexH mh ecKM m* pe3ynbTaT AOCTuraeTCfl 

BBeABHMeM H-aJlKaHOB C 16 -C26 htm mx CMecefi 
HenocpeACTBeHHo b cocTaB MapKMpyeMbix 
Beii^ecTB (xMMMMecKMe Beu^ecTBa mjim mx cMecM, 
AH3enbHoe TonxiMBo, KepocMH, napacfcMHbi 
pa3^MMHt»ix MapoK, Ba3enMHbi, 

aHTMKOpp03MOHHbte COCTaBbl, KOCMeTMMeCKMe 

mjim neKapcTBeHHbie npenapaTbj m t.a) i^nn 
npuroTOB/ieHneM KOMno3ML4MW, coAepacamMx 

XMMMMeCKMiH MapKep, KOTOpbie HaHOCflTCfl Ha 

ynaKOBKy M3AejiMft, bboa«tc« b Kneeawe 

COCTaBbl M AP- COCTaBHbie MaCTM M3Ae/lMfl. 

06Hapy)KeHMe m OAH03HaHHsm MAeHTMcfMKauMfl 
XMMMHecKoro MapKepa npoBOAMTCfl c 

HCnOJlb30BaHMeM ra30>KMAKOCTHOM 

xpoMaTorpacJjMM (DKX) mjim 
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xpoMaTO-Macc-cneKTpoMeTpMM . 

B KaMecTBe XMMUMecKoro MapKepa 
ncnorib3y»OT H-anKaHbi MapKM a H n , coAepacamne b 
UenM ot 16 ao 26 aTOMOB yrnepoAa, KOTopue 
nonyMaioT cm HTeTMMecKM m h MeTOAaMM c 
ncno/ib30BaHneM MamnMopraHMMecKnx 
coeAMHeHM^, no MeTOAy Btopua mjim 
BoccTaHoaneHMeM anKeHOB [lleTpoB A.A. Xmmma 
ariKaHOB. M. HayKa, 1974, 244 c.]. Ohm 
n pe act a an j? iot co6o« oecqBeTHbie, TBepAbie 
Beu^ecTBa c TeMnepaTypaMM nnaaneHMfl 
18,1-57,0 °C m TeMnepaTypaMM KMneHMfl ot 287,1 
AO 262°C (15 mm pT. ct.). A/iKaHbi, 
coAep)KamMe 15 m MeHbiuee KonnMecTBO stomob 
yrnepoAa He Mcnonb3y»oTCfl b KawecTBe 
xMMMMecKoro MapKepa, t.k. ohm RB/mioTCfl 
>kmakmmm npw HopMafibHbix ycjioBMnx, nen<o 
yneTyMMBaioTCfl npM Mcnoxib30BaHMM m 
coAep>KaTCfl b 3HaMMTenbHbix koji M4ecT Bax b 
Heo>TenpoAyKTax c TeMnepaTypaMM KMneHMfl ao 
300°C, a ariKaHbi, coAepKau^Me 27 m oonee 
aTOMOB yrnepoAa, flBJiflioTca 

TpyAHOAOCTynHblMM M AODOrOCTOflLUMMM 

Beii\ecTBaMM. npeAnaraeMbiM xmmmhbckmm 
MapKep cooTBeTCTByeT Tpe6oBaHMflM, 
h eo6xoAM m bi m Ana ero npMMeHeHMH: 

MMeeT CTDOFO MHAMBMAyaJlbHblB, 
TpyAHOnOBTOpMMbl^ m He MSMeHntou^M^cn npM 
AHMTenbHOM XpaHGHUM cocraB; 

- onpeAenaeTCfl b oTHOCMTenbHO hm3kmx 
KOHueHTpai^Mflx b npeAenax 1,0-5,0 Mac.% 
ujMDOKopacnpocTpaHeHHbiM MeTOAOM DKX; 

- He MMeeT TOKcvmecKnx cbomctb; 

- MMeeT oojibujoe KonMHecTBO BapMaHTOB 
cocTaBa MapKepa, mto McicnioHaeT B03Mo>KHOCTb 
ero noBTopeHMfl nnn cnyMaiiHoro coBnaAeHnw; 

- nerKO M3roTaBJinBaeTCfl b naoopaTopHbix 
ycnoBMflx m npocTO MacKMpyeTCfl noA cepMMHbie 
BeiAecTBa, MaTepnanbi m H3Aennfl. 

Oco6eHHocTbK) npeAnaraeMoro xnMnnecKoro 
MapKepa flanfleTcw bosmokhoctb ero 
Mcnonb30BaHM« Ann MapKMDOBKM cnoKHbix 
CMeceK opraHMMecKMx coeAMHeHKfl, HanpMMep 
HecfTenpoAyKTOB. 3to o6tflCHfleTCfl TeM, mto 
OTHOCMTenbHoe coAep>KaHMe HopManbHbix 
npeAenbHbix yrneBOAopoAOB b 

Heo>TenpoAyKTax, b cxeMe npoMSBOACTBa 
KOTopbix BcerAa npMcyTCTByeT AncTMnnfiL^kifl, 
6jim3ko k HopManbHOMy rayccoBy 
pacnpeAeneHMio. BBeAeHMe npeAnaraeMoro 
XMMMMecKoro MapKepa onpeAeneHHoro cocTaBa 
HapyiuaeT rayccoBO pacnpeAeneHMe a/iKaHOB b 
Hecf)TenpoAyKTe m cooTHoaieHMe oTAenbHbix 

KOMnOHeHTOB CMeCM CTaHOBMTCfl HeTMnMHHblM 

(aHOManbHbJM), mto xopoiuo 3aMeTHo npM 
MCcneAOBaHMM CMeceR mctoaom KanM/inflpHoPi 
ra30>KMAKOCTHO^ xpoMaTorpacj)MM. B KaMecTBe 
XMMMMecKoro MapKepa mo>kho Mcnonb30BaTb 
oamh MHAMBMAyanbHbiW ajiKaH Ana MapKMpoBKM 
npocTboc BemecTB mjim cwecb 2-3 a/iKaHOB, 
coAep>KaiAMX Ci6-C26- Hcnonb30BaHMe 
H-anKaHOB C16-C26 b KanecTBe xm m mh ecKO ro 
MapKepa Ann Bet^ecTB, MaTepManoB m msabjimR 
b riMTepaType He onMcaHO. BBeAeHMe conbiuero 
KoriMHecTBa yKa3aHHbix yrneBOAopoAOB b 
KanecTBe XMMMMecKoro MapKepa yBenuMMBaeT 
KOjinnecTBO anoManbHbix nuKOB na 
xpoMaTorpaMMe, hto noBUiuaeT AocTOBepHocTb 
onpeAerteHM^ MapKMpoBaHHbix seu^ecTB, 
MaTepManoB n M3AenMPi. KojiMnecTBO BapMaHTOB 

MapKMDOBOK 33BMCMT OT HUCTia MHAMBMAyailbHblX 

artKaHOB a XMMMHecKOM MapKepe. HanpMMep, 
Mcnorib30BaHMe yKaaaHHbix oam h h aAMaTM 
H-anKaHOB b KanecTBe XMMMMecKoro MapKepa 
no3Bo/ifleT nonyMMTb 4096 BapMaHTOB 
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MapKwpoBKH, Koropbie cpa3y OTnvMaioTCfl Apyr 
ot APyra y>Ke no sufly xpowaTorpaMM. 

H3o6peTeHne noflCHfleTCH Ha npniwepax 
npMMeHeHHH H-anxaHOB C 16-C26 b xanecTBe 
xnMUMecKoro Mapxepa BemecTB, MaTepuanos h 
n3Aenn«. 

npuMep 1. B KanecTBe HecfeTenpoAyxTa, 
noABepratomerocH xwMHMecxoi* MapxwpoBxe, 
Mcnonb3yK>T OHtuneHHbifi napacfwH 

Tex hum ecxoro Ha3HaweHMfl Mapxvi "T M c 
TeMnepaTypoM nnaBneHMn 52 °C n coAepxcaHi/ieM 
Macna 2,3%. riapacfcUH no xa^ecTBy 
cooTBeTCTByeT TOCT 23683-94. B AByropnyio 
Kon6y 06-beMOM 150 mji, CHa6>KeHHyio 
MexaHtmecxotf Meujajixofi n ooorpeBOM, 
3arpyx<aK>T 50,0 r napacfcHHa Mapxn ,r P\ 2,5 r 
H-AOK03aHa C22H46 n 4,0 r H-TeTpaK03aHa 
C24H50. CMecb HarpesaioT ao 80°C, 
BWAep>KviBa»oT npH 3Tofi TeMnepaType ao 
nojinoro pacnnaBfieHns cMecu, 3aTeM BK/iK)MaioT 
MeiLia/iKy u nepeMeoinBajOT pacnnaB 15 muh. 
MapKMpoBaHHbt^ TaKMM o6pa30M napacfwH 
nepexiMBaioT b xMMMHecKnii craKaH m oxna>KAaK)T 
AO KOMHaTHofi TeMnepaTypbi. flJia cbeMxw 
xpoMaTorpaMM npuroTaBnuBaioT 1 %-Hbie 
pacTBopbi HcxoAHoro u MapxnpoBaHHoro 
napacfenHa b rexcaHe. 

ycnoBun xpoMaTorpact)MMecKoro aHa/iM3a: 
naooparapHbifi ra30Bbifi xpoMaTorpacfc 
H Fisons-GC 8000", AeTexrap - nHfl; KonoHKa 
KanwjuiflpHafl "HP-Ultra-1" AnMHofi 12,5 m, 
AnaiweTpoM 0,2 mm c tohluhhoB HenoABH>XHoCi 
(pashA 0,33 mkm; ra3-HOCMTenb - rejinB; 
HH>xeKTop c j\en&HweM noToxa 1:20; cxopocTb 
ra3a-HocnTenfl 1,0 mji/mmh; o6"beM npoow 1,0 
mkji; TeMnepaTypa WH>xexTopa 280°C; 
TeMnepaTypa AeTexrapa 310°C; TeMnepaTypHaw 
nporpaMMa TepMOCTaTa - 1 muh npn 100°C, 
3areM noA"beM TeMnepaTypbi co cxopocTbio 10 
rpaA/MMH ao 300°C m b biAe p>xn Bae m 10 muh npui 
300°C. XpoMaTorpaMMbi wcxoAHoro m 
MapxvipoBaHHoro napacfcuHOB npuBeAeHbi Ha 
q>w\1 m 2. Ha (fur. 1 coAep>KaHne HopMa/ibHbix 
npeAenbHbix yrneBOAopoAOB b hcxoahom 
napacfJUHe, HaMUHan c ymesoAopoAa c 
HaMMeHee xodotxow ymepoAHotf i^enbK) (b 
aaBucuMocTn ot copTa napacfcHHa C^ 8 -C 2 o), 
CHanana noBbtiuaeTCfl \a no AOCTi/i>xeH m m 
Ma koi My Ma b cepeA^He cfpaxi^nn (C23-C27) 
HannHaeT paBHOMepHO cHwxaTbcn ao 
C 34-C36 rpaMMa napacfcHHa c xnMUMecKMM 
MapxepoM (q>nr.2), pe3Ko oT/iMMaeTCfl ot 
ncxoAHoro o6pa3L4a CBoeB aTunnHHocTbio 1/1 
MeTxoB nHAHBMAyann3aL4neR BBeAeHHbix 
yrneBOAopoAOB. napacfwHbi c TaKMM 
yrneBOAODOAHbiM cocTaBOM b npupOAHbix 
BemecTBax, HecpTenpoAyxTax, MaTepnanax m 
M3AeriMHX He BCTpenatoTCfl. napacpHH c 
xnMUMecxnM MapKepoM m ncxoAHbii^ o6pa3ei^ 
npocTo pa3nMHaK)TCfl Me>KAy cooofi no 
BHeujHeMy enfly x po MaTO rpa m m . 

MapKMpoBaHHbiM napacf)HH xopouuo 
npunnnaeT k oAe>XAe, Apyn/iM MaTepvianaM n 
M3AennaM, a Tatoxe xo>xHbiM noxpoBaM pyxu 
nenoBexa, xoHTaxTMpyioinero c hum. B xanecTBe 
pacTBopnTe/i« Ann chhthh MapxupoBaHHoro 
napacfeiiHa c nosepxHOCTH ncnonb3yK>T n\o6oft 
HM3XOKMnflii4MR ymeBOAODOA (reKcaH, renTaH, 
i^MKnoreKcaH, 6eH3on m AP- ). a saTeM 
onpeAen«K)T Hannsne MapKepa 
xpoMaTorpac})MHecxMM mctoaom. Bee 
MaTepnanbi m M3Aennfl, MeneHHbie mtim 
M3roToaneHHbie c ncnonb30BaHneM 



MapKwpoBaHHoro napacfiMHa, nocne OAHoro roAa 
xpaHeHun Ha oTKpbiTOM B03Ayxe coxpaHnnn 
xMMWHecKVJPi napac(DHHOBbsPi Mapxep, nerxo 
onpeAe^iweMbiR MeTOAOM xpoMaTorpac^nn: 
rviAPOct)o6Han oyMara, xo>xeBeHHb>e M3Aennfl, 
5 Meoerib, tiohh, cnnnxn, CBenn, rnApoc^o6Hoe 
napac|)MHOBoe noxpbiTue 3apnAOB B3pbiBMaTb!x 
BemecTB. 

HpuMeHeHne MeneHHoro xnMi^ecKviM 
MapKepoM Ha ocHOBe H-arwanoB 

1Q C 16-C26 nui^eBoro napacfcuHa (Mapxn H-1, n-2, 
n-3) unw Ba3erjMHa MeA^iAMHCKoro (rOCT 
3582-59) no3BormeT MapxvipoBaTb aHanornMHbiM 
o6pa30M numeBwe npoAyKTbi, neKapcTBeHHbie n 
KocMBTHMecKvie cpeACTBa. 

npuMep 2. MapKMDOBKy nopoiUKa npenapaTa 

15 pacTMTenbHoro nponcxoxAeHun (3KCTpaxr 
Ta6aMHbix nucTbeB) npon3BOA«T cneAywmuM 
o6pa30M. B 75 mji reKcaHa pacTBopwraT 5,0 r 
MapxupoBaHHoro no npuMepy 1 napacpHHa. 10 r 
CHJiwcarejifl Mapxvi ACK M3MenbMaK)T b 
cf)ap<£opoBofi CTynKe, nepeHoc^T b xuMMMecxvi^ 

20 craxaH m 3annBaioT npnroTOBneHHbiM pacTBopoM 
napacfinHa b reKcaHe. CMecb MHTeHCMBHO 
nepeMetiJMBaiOT ao noriHoro nornoiMeHun 
pacTBopa cunnxareneM. nonyMeHHbi^ nopoiuoK 
paccbinaiOT tohkmm cnoeM Ha cTeKnflHHoK 
nnacTMHKe, cywaT CHaMana Ha B03Ayxe, a 3aTeM 
b cyiunnbHOM tuKacJjy npn 35°C b TeMeHne 2 m 
AO noriHoro ncMesHOBeHvin 3anaxa reKcaHa. 
npuroTOBneHHbiW HOCHTenb c xnMUMecxviM 
MapxepoM MacxwpyKrr no UBeTy noA npenapaT. 
HocMTenb OKpaiunBajoT 5,0 mji xonoAHoro 

30 natfHoro GKCTpaxra npn HHTeHCMBHOM 
nepeMeiuHBaHMH npw KOMHaTHoii TeMnepaType b 
CBeTJio-xopwHHeBbifl i^BeT m cyiuaT Ha BOSAyxe. 
B Maccy npenapaTa Ao6aBJiflK)T 1,0 Mac.% 
OKpaujeHHoro cunnxarenfl c xMMUMecKMM 
MapxepoM, CMecb nepeMeujbiBatoT. 

35 nonn3TMneHOByio ynaxoBKy npenapaTa 
MapKvipyeM 0,5 r nopoiiJKa cunnKareriR. 
flpeAnaraeMWM xuMkinecKuPj Maptcep no3BonneT 
OAH03HanHO onpeAe/iMTb Bcex nonbsoBaTenefi 
npenapaTOM no nacTMuaM cvmnxarenfl Ha 
OAe>KAe n pyxax, a Tax>xe nyTM 

40 pacnpocTpaneHns npenapaTa n ero 
nepBOHaManbHbifi mctomhuk. MeTOAMxa 
HconeAOBaHHfl BxnioMaeT sxcTpaxi^nio MeneHoro 
napacfinHa rexcaHOM n cpaBHeHne 
xpoMaTorpaMM nonyMeHHbix sKcrpaxTOB. 

45 npuMep 3. PacTBopHK)T 1,0 Mac.%, 
H-rexcaAeKaHa Ci 6 H34 b ocBeTMTe/ibHOM 
KepocHHe Mapxvi KC-25 c npeAenaMU 
BbixunaHUfl 150-280 °C. XpoMaTorpac|DMMecxM« 
aHann3 ncxoAHoro m MeneHHoro xuMMMecxnM 
MapxepoM KepocnHa npoBOA^T b ycnoBunx 

50 npuMepa 1. CpaBHeHne xpoMaTorpaMM 
noxa3biBaeT HannHne aHOManbHoro nuKa 
BBeAeHHoro Mapxepa (reKcaAexaHa). C 
ncnonb30BaHneM wcxoAHoro m MapxupoBaHHoro 
KepocuHOB npoBOA^T ABa 9KcnepMMeHTajibHbix 
no>xapa, KOTopwe saTeM TyiuaT orHeTyiunTeneM. 

55 B ocTaTKax )KMAKOCTeK nocne no>xapoB 
npoBOA^T onpeAeneHkie xm m tmecKoro Mapxepa 
(reKcaAeKaHa) MeTOAOM DKX n 
xpoMaTO-Macc-cnexTpoMeTpMM. AHanw3 
MeTOAOM DKX npoBOAflT aHanornHHO npuMepy 

60 1. Pe3y/ibTaTbi aHann3a noxaswBaioT, mto b 
ocTaTxax jxmaxoctm nocne noxapa c 
ucnonb30BaHueM ktcxoAHoro xepocHHa Ha 
xpoMaTorpaMMe OTcyTCTByeT aHOManbHbiK nnx 
xnMUMecxoro Mapxepa. B ocTaTxax >kmakocth 
nocne noxapa c MapKupoBaHHbiM xepocMHOM 
npucyTCTByeT aHOManbHwK nuK xnMimecxoro 
Mapxepa, npuneM era oTHocnTenbHafl 



MHTeHCMBHOCTb BcneACTBi/ie McnapeHMfl nerxwx 
cfrpaxuMfl yBennMnnacb b n&a paaa. fljifl 
noflTBep>KAeHMH cTpyicrypb! coeAMHeHUfl 
aHOMa/ibHoro nuKa Ha xpoMaTorpaMMe 
npoBOflMM xpoMaTO-Macc-cneKTpoMeTpuHecKViM 
aHanna. 

Ycjiobmh aHann3a: xpoMaTorpacfc cf>npMW 
"Perkin-Elmer" MOAenb "Autosystem XL". Cwiecb 
pa3AenflK)T Ha KBapi4@Bofi KanwnnflpHoft xonoHxe 
PE-35MS c BHyTpeHHUM A^aMeTpoM 0,18 mm m 
AHMHOR 20 m b cneAyKDiMMX ycnoBMax: 
HenoABH>KHafl <£a3a - MeTuncvuiMKOHOBaw 
>KMAKOcTb; ra3-HocnTejib - reriMfi; TeMnepaTypa 
ncnapMTerifl m MHTepcfjefica 300 °C; HaManbHaw 
TeMnepaTypa TepMOCTaia 50 °C c BbJAep>KKOfl b 
M30TepMMMecKOM pe>KHMe 5 muh, 3aTeM HarpeB 
CHaMana co CKopocrbio 5 rpaA/MHH" 1 ao 250 °C, 
a 3aTeM co CKopocrbio 10 rpaA/MHH" 1 ao 300°C 
c nocneAyioiMe^ BbiAepwKOM" b naoTepMnnecKOM 
peKMMe 10 mmh; o5beMHaa cKopocTb 
ra3a-HocMTe/ifl - 0,3 mji/mmh" 1 ; o6"beM npo6bi - 
0,5 mkti; ananuz BbinonHfl/iM c AeneHneM noTOKa 
1 :30. Hcnoxib3yioT Macc-ceneKTMBHbiM 
KBaApyno/ibHbiR ASTeicrop cfupMbi 

"Perkin-Elmer" MOAenb "TurboMass". 
MoHH3aunK) npoBOA^T sneicrpoHHbiM yAapoM c 
3Heprnefl MOHM3Mpy»oinnx oneiapoHOB 70 sB. 
flrm MA©HTMct)HKaL4Hki xpoMaTorpacjMMecKMX 
nuKOB 3KcnepnMeHTaxibHbie Macc-cneKTpbi 
conocTaanflHDT c Macc-cneKrpaMM KaTanora 
(EPA NiH, USA), a Taxwe ncnonb3yioT 
3MnnpnMecKne cneKTpocTpyiaypHbie 
Kopperifli4MH [Bynb<$coH H.C., 3auKWH B.T., 
MHKafl A.H. Macc-cneKrpoMeTpufl opraHMMecKHX 
coeAHHeHnR. M. , Xmmmh, 1986, 312 c; BeflHOH 
A*. Macc-cneKTpoMeTpn« n ee npuMeHeHne b 
opraHMMecKofi xhmmh. M., Mnp, 1964, 347 c.]. 

no pe3ynbTaraM 
xpoMaTO-Macc-cneKTpoMeTpvmecKoro 
MCx^neAosaHUfl aHOManbHoro nuKa 
coAep>KaineecH BetnecTBO MAeHTMcfcnijMpyKrr KaK 
reKcaAeKaH - BBeAeHHbiB XHMHMecKwtf MapKep. B 
Macc-cneicrpe npHcyrcTByeT nuK MonexynflpHoro 

HOH3 C MaCCOBbIM HWCnOM 226 M MHTeHCMBHbie 

nuKn ocKonoHHbix mohob: 

MaccoBoe mucjio: 39; 41; 42; 43; 55; 56; 
57; 70; 71; 85; 226. 

MHTeHCMBHOCTb, %: 135; 590; 160; 1000; 
261; 159; 936; 105; 508; 349; 190. 



ro 



10 



15 



20 



25 



30 



35 



40 



45 



Macc-cneKTp aHOManbHoro nuxa no/iHOCTbio 
coBnaAaeT c Macc-cneKTpoM reKcaAeKaHa M3 
KaTanora. 

npuMep 4. B peaiaop c MeiuanKoR n 
aneKTpoooorpeBOM 3arpy>*caK>T 100 r cMa3KM 
nyiuesHOM Mapxu nBK npon3BOACTBa 
OpeH6yprcKoro Hf13 c TeMnepaTypotf 
KannenaAeHMfl 62 °C. PeaxTop HarpeBaiOT ao 
80 °C, BbiAepxcvi BatoT 20 mhh ao no/iHoro 
pacnnaBJieHHfl CMa3KM, BxnioMaioT Meujanxy h 
3arpy)KaJOT 2,0 r H-TeTpaxo3aHa C24H50 m 1,0 r 
H-reKcaK03aHa C26H54. TeMnepaTypa 
KannenaAeHna CMa3KM cxuMUMecxnM MapKepoM, 
H3MepeHHa« b cneiiMa/ibHOM npn6ope no TOCT 
19537-93, He M3MeHnnacb, mto cBMAeTe/ibCTByeT 
o Manofl MyBCTBMTenbHocTM 3Toro noKasaTenyi k 
BBeAeHHOMy xuMMMecKOMy MapKepy. 
XpoMaTorpaMMbi mcxoahom h MapKwpoBaHHofl 
CM33KH nBK CHMMawT b ycnoBMflx npuMepa 1, 
ho npw TeMnepaType McnapMTerm 360 °C. Ha 
xpoMaTorpaMMe qeTKO BbiAeriflKDTCfl ABa 
aHOMaribHbix nMKa xuMMMecKoro Mapxepa 
H-TeTpaK03aHa h H-reKcaK03aHa b 
MapKupoBaHHoft cMa3Ke. ripuroTOB/ieHHafl 
MapKupoBaHHan CMa3Ka ncnorib3yeTCfl Ann 

aHTHKOpp03MOHHOM 3aiAHTbI pa3J!MMHblX M3AenMM 

M3 MeTarina: AeTane^ aBTOMo6nneK, 6biTOBbix 

npn60DOB H MHCTpyMeHTOB, Opy)KMfl, 

6oenpnnacoB n t. A- MeTOAOM DKX BBeAeHHbift 
XMMUMecKMtf Mapxep nerKO o6Hapy>KMBaeTc« 6e3 
M3MeHeHnfl nocne OAHoro roAa xpaHeHMfl, a Ha 
noBepxHOCTM MHCTpyMeHTOB - nocne 
SKcnnyaTai^MM mx b TeMeHne 3Toro nepnoAa. Ha 
noBepxHOCTM MaTepnanoB (6yMara, AepeBRHHbiM 
CTon, TKaHeBbie MaTepnanw), KOTopwe MMenn 

KOHTaKTHOe B3aHMOAe«CTBHe C HHCTpyMeHTOM , 

ocTaioTC« cneAbi CMa3KM c xnMimecKUM 
MapxepoM, MeTxo OTnuMaioi^necfl no AByM 
aHOMa/ibHbiM nMKaM Ha xpoMaTorpaMMax. 

TaxviM o6pa30M, npeAnaraeMbiK xuMMMecxnCi 
Mapxep Ha ocHOBe H-anKaHOB 
C 16-C26 yAOBneTBopaeT npeAbflsnfleMbiM 
TpeooBaHM«M, OAH03Ha^HO HAeHTMCfnmMpyeTCfl 

B CJlOKHbfX CMeCflX coeAMHeHM^ M MO)KeT 

Mcnonb30BaTbCfl An« MapxupoBKM npaKTHMecKn 
nK>6bix BemecTB, MaTepnanoB u M3Aenviii. 
Oopwyna M3o6peTeHnq: 
npuMeHeHne H-anKaHOB C 16 -C 2 6 nnn mx 
CMeceM b KanecTBe xuMMHecxoro Mapxepa. 
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2,0 <0 6,0 8,0 10,0 t,MHH 

XpOMaxorpaMMa napa<f»HHa c xhmhhcckhm MapxepoM: 
AOK03aH + TeTpaK03an (pacxBopnTejib - reKcan) 
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